A woman in her early 40s presented with a twoday history of nonspecific pelvic pain. Laboratory analysis reported negative BhCG and a white blood count of 16.2, which was elevated. A sonogram of the pelvis was completed. It demonstrated a fibroid uterus and normal ovaries. In the right adnexa, there was a noncompressible tubular structure in the right lower quadrant that extended into the right adnexal region from the cecum adjacent to the right ovary but separate from the right ovary. There was no flow within this structure. The mass was fluid filled with a small amount of debris within. It measured 1.16 cm in transverse diameter and was at least 4 cm in length. This was consistent with appendicitis.
Goblet Cell
Carcinoid of the Appendix ROBERT G. MAGNER, JR, RDMS, RVT, RDCS * TIMOTHY L. OWENS, RDMS † Goblet cell carcinoid (GCC) of the appendix is a rare neoplasm that shares histological features of both adenocarcinoma and carcinoid tumor. In this case, a sonogram of a patient was performed to evaluate adnexal pain, which resulted in the finding of an abnormal appendix. The patient had surgical intervention for appendicitis, which was pathologically confirmed with the addition of GCC. Evaluation of the appendix is warranted if the source of the adnexal pain is not discovered and is indicated clinically.
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Discussion
The etiology for GCC is similar to that of most cancers of the gastrointestinal tract; that is, the origin of the disease is generated by genetics or environmental factors.
GCC tumors arise from goblet cells, which form part of the subepithelial layer that lines the flat mucosa of the appendix wall. 1 The glandular nature of the mucosa may cause other cell layers to generate cancers such as adenocarcinoma that mix with goblet cell carcinoids. Because GCC sometimes shares histological features of both adenocarcinomas and carcinoids, Pickhardt and coworkers 2 suggest the neoplasm be considered as a "low-grade malignancy." GCC diagnosis requires histological examination. This is largely due to both the tumor's small size and its infiltrative nature, which tends to remain limited strictly to the appendix in a diffuse rather than discrete manner. GCC is painless if it does not cause obstruction in the appendix, and may go undiscovered until tissue is examined postappendectomy or at autopsy. The tumor will display its aggressiveness if it spreads into the tissue that surrounds the appendix. Otherwise, it remains limited to the circumference of the organ and therefore stays hidden unless an event such as appendicitis occurs to draw attention to it. Without enlargement of the appendix, most diagnostic procedures fail to detect GCC tumors. Although the histological differentiation of GCC would seem to imply also taking into consideration the incidences of various appendiceal malignancies, the relatively common appearance of carcinoids allows a narrower focus. In general, it should be first recognized that cancer of the appendix is an uncommon finding with 1 out of 300 appendectomies positive for appendiceal carcinoma. 3 It should be further recognized that classic carcinoid tumors are the most common cancers of the appendix, of which GCC tumors are extremely rare variants. 4 The likelihood of sonographers encountering this lesion, let alone recognizing it in its infiltrative state, is somewhat remote. Other less common neoplasms of the appendix include adenomas, adenocarcinomas, lymphomas, and rare neuroendocrine tumors. 2 Thus, prevalence of GCC should be understood within the context of carcinoid tumor incidence.
Carcinoid tumors may appear in nearly every area of the body, excluding the head and extremities. Most occur in the small bowel portion of the gastrointestinal tract. Kulke and Mayer 4 report that carcinoid tumor incidence, whatever the location in the body, overall is approximately 1 to 2 cases per 100,000 people. To further limit the prevalence, they also report that carcinoid tumors of the appendix are primarily seen in women in their fourth to fifth decade of life. This demonstrates just how unlikely is the appearance of carcinoid tumor. Nevertheless, Modlin and Sandor, 5 analyzing data collected from studies over a 40-year period, cautiously indicate that appendiceal carcinoids comprise 18.9% of all carcinoid tumors. Indeed, even Kulke and Mayer 4 warn that the incidence may be higher due to the often painless and inactive clinical presentation. This matches well with Pickhardt and associates' assertion that less than half of all appendiceal neoplasms present with clinical symptoms of acute appendicitis. 2 Although these reports seem to suggest the possibilities of higher unreported cases of carcinoids, it should be remembered that actual incidence is not of primary significance. Of far more importance is the number of appendix malignancies, already rare, that are carcinoid. O'Donnell and coworkers, 6 using data from two large retrospective studies, state that carcinoids make up 85% of all appendix neoplasms. Thus, discrete masses of the appendix are likely to be malignant, despite the rare occurrence. Of the small number of appendiceal carcinoids, only 6% are goblet cell tumors. 7 When evaluating bowel abnormalities, sonography has yet to approach the usefulness of computed tomography (CT). For evaluating the vermiform appendix, CT is considered the gold standard for clinicians. Nevertheless, sonography has proven useful for detecting appendiceal anomalies incidental to other problems. The diseased appendix on sonography has an appearance that may be readily apprehended by the skilled sonographer. Typically, the pathology observed compatible with appendicitis depends on the compressibility of the appendix as well as on diameter measurements. An atypical appearance of an appendix abnormality on sonogram should prompt suspicion for neoplasm.
A few clues may suggest the potential for metastasis. For most, the distinctive criterion that helps establish concern for malignant spread will be the size of a discrete tumor. Obviously, larger masses are easier to spot. Most researchers assign the potential for tumor metastasis to larger tumors. However, smaller tumors, particularly in the presence of an otherwise apparently healthy appendix, may be just as malignant despite their limiting nature and require extremely close investigation. An irregular appearance of an appendix, such as that seen with fluid, suggests a possible obstruction caused by either calcification or tumor formation. Although CT is usually standard when evaluating discrete neoplasms of the appendix, 2 carcinoid tumors may be seen with sonography as distinct hypoechoic masses absent acoustic enhancement. 8 Although most carcinoid malignancy and metastatic potential are based on size, 9 goblet cell carcinoids typically display unusually aggressive infiltration of the entire appendix circumference, preventing identification of a discrete tumor. 2 Infiltration may cause enlargement of the appendix and may be a reasonable sonographic clue for suspecting aggressive malignancy. In such a case, an examination of nearby structures, especially for lymphadenopathy, is at least a responsible step to take. Massive tubular structures that appear in the right adnexa adjacent to the cecum may represent a number of abnormalities, particularly in women. However, laboratory values and, in women, demonstrating the distinction between mass and ovary should limit the possibilities to problems involving the appendix. Color Doppler may be employed to determine if the tubular structure is an anomalous blood vessel. An unusually enlarged or irregular appendix allows the sonographer and radiologist to report likely carcinoid and possibly GCC, which should in turn prompt surgeons to look for signs of malignant spread.
Because of its infiltrative nature and potential for regional metastases, treatment of goblet cell carcinoma is somewhat controversial. The concern is normally limited to possible spread, with some investigators advocating removal of the cecum along with the appendix. The suggestiveness of sonographic studies may prompt surgeons to obtain tissue samples from other structures such as lymph nodes before proceeding with appendix removal. Normally, appendicitis warrants removal of the appendix, whereupon goblet cell carcinoid, particularly if it manifests diffusively infiltrative, is normally diagnosed after microscopic evaluation. Typically, depending on evidence of metastasis and size, treatment of most appendiceal carcinoids involves either simple appendectomy or right hemicolectomy. Survival rates range from 94% for locally limited carcinoids to 34% for distant metastases. 4
Conclusion
Appendiceal cancers are infrequent but should remain a consideration in the evaluation of the abnormal appendix. This case was very interesting because the appendicitis was an unsuspected finding and carcinoid of the appendix is rare.
